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As doenças crónicas assumem inegável importância como causa de morbilidade e mortalidade. 
Aos Cuidados de Saúde Primários é comum recorrerem doentes que apresentam múltiplas 
doenças crónicas (ou problemas crónicos) – multimorbilidade. O impacto negativo da 
multimorbilidade é sentido a nível do doente (e dos seus cuidadores), do médico e do sistema 
de saúde. A multimorbilidade acarreta crescente complexidade aos cuidados de saúde (p. ex. 
acessibilidade e organização da consulta). A literatura internacional demonstra que é comum 
a pessoa com multimorbilidade apresentar fracos resultados em saúde, diminuição da 
qualidade de vida, sofrimento psicológico, maior utilização dos serviços de saúde, maior 
número de complicações dos tratamentos médicos e maior despesa em saúde.  
Esta tese teve como objetivo o estudo da multimorbilidade no contexto dos Cuidados de 
Saúde Primários em Portugal, a partir de várias perspetivas (epidemiológica global, do doente 
e do médico de família) e a exploração da sua relevância. Para alcançar este objetivo geral, a 
investigação foi dividida em três Fases, foram definidos objetivos mais específicos (PAPER I) e 
resultou em quatro manuscritos publicados em revistas científicas internacionais: 
1. Estimar a prevalência da multimorbilidade na população adulta observada nos 
Cuidados de Saúde Primários em Portugal, identificar os fatores sociodemográficos 
associados, e caracterizar as combinações de problemas crónicos de saúde (PAPER II). 
2. Analisar a relação entre a multimorbilidade, a qualidade de vida relacionada com a 
saúde, o apoio familiar percecionado, e as necessidades não satisfeitas em saúde, em 
doentes adultos observados nos Cuidados de Saúde Primários (PAPER III). 
3. Traduzir a definição de multimorbilidade da European General Practice Research 
Network (EGPRN), de acordo com as características culturais e linguísticas 
portuguesas (PAPER IV). 
4. Avaliar o conhecimento, a compreensão e as práticas percecionadas pelos médicos de 
família em relação à multimorbilidade e ao seu controlo. Avaliar a clareza e a 
utilidade da definição de multimorbilidade da EGPRN traduzida para português. 
Analisar se ao ser fornecido material informativo descrevendo os resultados dos 
estudos anteriores sobre multimorbilidade, este mudaria as opiniões dos médicos de 
família sobre o assunto (PAPER V). 
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O primeiro estudo da tese (PAPER II), transversal e analítico, realizado no período 
compreendido entre outubro de 2013 e dezembro de 2014, nas cinco Administrações Regionais 
de Saúde de Portugal Continental, englobou 1993 indivíduos com 18 anos ou mais (1279 
mulheres e 714 homens), convidados a participar pelos seus médicos de família (taxa de 
participação de 98.3%). Através de uma entrevista presencial aos utentes, da consulta dos 
seus processos clínicos e do conhecimento que cada médico de família tem da história clínica 
dos utentes, foram recolhidas informações sobre a história individual de doença e as 
características sociodemográficas. Na ausência de uma definição consensual de 
multimorbilidade, foram utilizadas duas definições: presença de dois ou mais problemas 
crónicos de saúde no mesmo indivíduo e também de três ou mais problemas crónicos (de uma 
lista de 147 problemas crónicos de saúde possíveis). Nesta amostra de utentes dos Cuidados 
de Saúde Primários, com uma média etária de 56.3 anos, 69.5% eram casados/coabitantes, 
41.5% eram pensionistas/reformados, 48.7% tinham escolaridade baixa e 54.4% tinham 
rendimentos médios. A multimorbilidade estava presente em 72.7% (≥2 problemas crónicos) e 
57.2% (≥3 problemas crónicos) dos indivíduos. A multimorbilidade aumentou 
significativamente com a idade. Os pensionistas/reformados e os indivíduos com escolaridade 
baixa apresentaram maior probabilidade de sofrer de multimorbilidade. As patologias 
cardiometabólica e mental foram as mais comuns. Foram identificadas seis combinações de 
problemas crónicos de saúde. 
O segundo estudo da tese (PAPER III), também transversal, realizado no período 
compreendido entre janeiro de 2014 e janeiro de 2015, na Região Centro de Portugal, 
englobou 521 doentes (334 mulheres e 187 homens) dos Cuidados de Saúde Primários com 18 
anos ou mais e com multimorbilidade (≥2 problemas crónicos de saúde e em que pelo menos 
um teria de ser hipertensão, diabetes, asma ou osteoartrose). Através de uma entrevista 
presencial aos doentes, foram recolhidas informações sobre as características 
sociodemográficas, a história individual de doença, a qualidade de vida relacionada com a 
saúde (questionário de estado de saúde SF-12), o apoio familiar (questionário APGAR 
familiar), e as necessidades não satisfeitas em saúde (cuidados médicos generalistas, 
cirúrgicos e dentários; receitas/renovação de receituário; psiquiatra/aconselhamento em 
saúde mental; óculos ou outras ajudas técnicas). Nesta amostra de doentes, com uma média 
etária de 58.2 anos, 70.2% eram casados/coabitantes, 43.0% eram pensionistas/reformados, 
57.2% tinham escolaridade baixa e 46.3% tinham rendimentos médios. Dois a três problemas 
crónicos foram encontrados em 42.2%, quatro a cinco em 27.6% e seis ou mais problemas 
crónicos em 30.1% dos doentes (média de problemas crónicos de saúde 4.5). Com o aumento 
dos níveis de multimorbilidade verificou-se um agravamento na qualidade de vida relacionada 
com a saúde, particularmente a saúde física. Doentes do sexo masculino com rendimentos 
elevados e famílias altamente funcionais apresentaram melhor saúde física e mental. Um 
nível de escolaridade mais elevado e a presença de asma também estiveram associados a 
melhor saúde física. Pelo contrário, idosos com elevada multimorbilidade e com osteoartrose 
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obtiveram pior saúde física. A maioria dos doentes vivia em famílias altamente funcionais e 
não referiu necessidades em saúde não satisfeitas. Os restantes declararam necessidades de 
cuidados médicos, dentários, e óculos/outras ajudas técnicas. A incapacidade financeira foi a 
principal razão para não satisfazerem as suas necessidades em saúde. 
No terceiro estudo da tese (PAPER IV), foi formado um painel de peritos constituído por 23 
médicos de família portugueses, que através da técnica Delphi traduziu para a língua 
portuguesa, em duas etapas, a definição de multimorbilidade da EGPRN com uma 
concordância de 8.43 em 9: “A multimorbilidade é definida como qualquer combinação de 
uma doença crónica com pelo menos uma outra doença (aguda ou crónica), ou com um fator 
biopsicossocial (associado ou não), ou com um fator de risco somático. Qualquer fator 
biopsicossocial, qualquer fator de risco somático, a rede social, a carga das doenças, o 
consumo de cuidados de saúde e as estratégias de adaptação do doente podem funcionar 
como modificadores (dos efeitos da multimorbilidade). A multimorbilidade pode modificar os 
resultados em saúde e levar a um aumento da incapacidade, à diminuição da qualidade de 
vida ou à fragilidade.” 
O quarto e último estudo da tese (PAPER V), descritivo e qualitativo, baseado num 
questionário online, realizado no primeiro trimestre de 2016, englobou 74 médicos de família 
dos distritos de Coimbra e Aveiro. A amostra apresentou elevada consciência sobre a 
multimorbilidade e assinalou várias dificuldades e desafios na sua gestão. Fatores extrínsecos 
foram associados à gestão e logística do sistema de saúde (tempo de consulta, organização 
das equipas de saúde, informação clínica) e à sociedade (pressão dos média, apoio 
social/familiar). Fatores intrínsecos relacionados com o médico de família, o doente e a 
relação médico-doente também foram enumerados. As características fundamentais da 
medicina geral e familiar foram apontadas como as ferramentas para lidar com as 
dificuldades. Além disso, para gerir a complexidade do doente com multimorbilidade é 
necessário um tempo de consulta adequado, trabalho em equipa multidisciplinar e mais 
educação/treino. A clareza e a utilidade da definição de multimorbilidade da EGPRN ficou 
patente, assim como, a mais-valia da divulgação aos médicos de família dos dados das 
primeiras Fases desta tese. 
Em conclusão, a multimorbilidade é um problema comum e complexo nos Cuidados de Saúde 
Primários em Portugal. O conhecimento dos seus determinantes e suas consequências, tal 
como são descritos neste projeto de investigação, pode ter um importante lugar na melhoria 
da gestão do doente com multimorbilidade. 
Os estudos de multimorbilidade lidam frequentemente com o diagnóstico dos problemas de 
saúde, mas nunca se deve esquecer que os médicos de família também lidam com o peso do 
sofrimento da pessoa. Assim, no futuro deve-se ousar desenhar guidelines não apenas para o 
doente com multimorbilidade, mas principalmente para a pessoa com multimorbilidade. 





Multimorbilidade, problemas crónicos de saúde, epidemiologia, qualidade de vida relacionada 
com a saúde, apoio familiar, necessidades não satisfeitas em saúde, experiências 
percecionadas, Cuidados de Saúde Primários, Portugal. 
 





Chronic diseases are undeniably important as a cause of morbidity and mortality. Most of the 
patients with numerous chronic diseases (or chronic health problems) – multimorbidity - 
receive treatment in primary health care. The negative impact of multimorbidity is felt at 
several levels: patient (and their caregivers), general practitioner (GP), and the health 
system. Multimorbidity entails increasing complexity in health care (e.g. accessibility and 
organization of the consultation). International literature shows that it is common for people 
with multimorbidity to have poor health outcomes, lower quality of life, psychological 
distress, greater use of health services, greater complications of medical treatments, and 
greater health expenditure. 
This thesis aimed to study multimorbidity in the primary health care context in Portugal, from 
various perspectives (epidemiologic, patient’s and GP’s views), and explore its relevance. To 
achieve this general objective, the research project was divided into three Phases, specific 
objectives were defined (PAPER I) and it resulted in four manuscripts published in 
international scientific journals: 
1. Determine the prevalence of multimorbidity in the adult population attending primary 
care in Portugal, to identify associated sociodemographic factors, and to reveal 
combinations of chronic health problems (PAPER II). 
2. Analyse the relationship between multimorbidity, health-related quality of life, 
perceived family support and unmet health needs in adult patients attending primary 
care (PAPER III). 
3. Translate the European General Practice Research Network (EGPRN) definition of 
multimorbidity, according to Portuguese cultural and linguistic features (PAPER IV). 
4. Access GPs’ knowledge, awareness, and practices regarding multimorbidity and its 
management. Evaluate the clarity and usefulness of the EGPRN definition of 
multimorbidity. Study if providing informational material depicting results of our 
previous studies on multimorbidity, would change current GPs’ views on the subject 
(PAPER V). 
 
The first study of this thesis (PAPER II), cross-sectional and analytical, conducted from 
October 2013 to December 2014, across the five mainland Portugal Healthcare Administrative 
Regions, included 1993 individuals aged 18 and older (1279 women e 714 men), approached 
by their GPs (98.3% acceptance rate). Through the patient’s self-report (in-person interview), 
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the medical records, and the GP’s knowledge of the patient’s history, information regarding 
clinical data and sociodemographic characteristics was collected. In the absence of a 
consensual definition of multimorbidity, two definitions were used: presence of two or more 
chronic health problems in the same individual, as well as, three or more chronic problems 
(from a list of 147 possible chronic health problems). In this sample of primary health care 
users, with a mean age of 56.3 years, 69.5% were married/cohabiting, 41.5% were 
pensioners/retirees, 48.7% had a low educational level and 54.4% reported a sufficient 
monthly income. Multimorbidity was present in 72.7% (≥2 chronic problems) and 57.2% (≥3 
chronic problems) of the sample. Multimorbidity increased significantly with age. 
Pensioners/retirees and individuals with low levels of education were more likely to suffer 
from multimorbidity. Cardiometabolic and mental disorders were the most common chronic 
health problems. Six combinations of chronic problems were identified. 
The second study of this thesis (PAPER III), also cross-sectional, conducted from January 2014 
to January 2015, in the Centre region of Portugal, included 521 primary health care patients 
aged 18 and older (334 women e 187 men) with multimorbidity (≥2 chronic health problems, 
of which at least one was required to be hypertension, diabetes, asthma or osteoarthritis). 
Through a face-to-face interview, was collected information regarding sociodemographic 
characteristics, clinical data, health-related quality of life (Portuguese Short Form-12 Health 
Status Questionnaire), family support (Portuguese Family APGAR), and unmet health needs 
(medical, surgical and dental care; prescription medications; mental healthcare or 
counselling; and eyeglasses or other technical aid). In this sample of patients, with a mean 
age of 58.2 years, 70.2% were married/cohabiting, 43.0% were pensioners/retirees, 57.2% had 
a low educational level and 46.3% reported a sufficient monthly income. Two to three chronic 
problems were found in 42.2%, four to five in 27.6% and six or more chronic problems in 30.1% 
of the patients (mean chronic health problems 4.5). Increased multimorbidity levels were 
linked to worse health-related quality of life, particularly the physical health. Male patients 
with high monthly incomes and highly functional families had better physical and mental 
health. High levels of education and the presence of asthma were also associated with better 
physical health. Contrariwise, elderly patients with high levels of multimorbidity and with 
osteoarthritis had lower physical health. The majority of the patients lived in highly 
functional families and did not have unmet health needs. When health needs were stated 
they were mostly for generalist medical care, dental care, and eyeglasses/other technical 
aid. Financial insufficiency was the primary reason for not fulfilling their health needs. 
In the third study of the thesis (PAPER IV), a panel of experts was assembled, consisting of 23 
Portuguese GPs, who using the Delphi technique translated into Portuguese, after two rounds, 
the EGPRN definition of multimorbidity, with a consensus score of 8.43 out of 9: “A 
multimorbilidade é definida como qualquer combinação de uma doença crónica com pelo 
menos uma outra doença (aguda ou crónica), ou com um fator biopsicossocial (associado ou 
não), ou com um fator de risco somático. Qualquer fator biopsicossocial, qualquer fator de 
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risco somático, a rede social, a carga das doenças, o consumo de cuidados de saúde e as 
estratégias de adaptação do doente podem funcionar como modificadores (dos efeitos da 
multimorbilidade). A multimorbilidade pode modificar os resultados em saúde e levar a um 
aumento da incapacidade, à diminuição da qualidade de vida ou à fragilidade.” 
The fourth and final study of this thesis (PAPER V), a web-based qualitative descriptive study, 
carried out in the first trimester of 2016, included 74 GPs from the districts of Coimbra and 
Aveiro. The sample was highly aware of multimorbidity and pointed out several difficulties 
and challenges in its management. Extrinsic factors were associated with the healthcare 
system logistics’ management (consultation time, organization of care teams, clinical 
information) and society (media pressure, social/family support). Intrinsic factors related to 
the GP, patient, and physician-patient relationship were also stated. The fundamental 
characteristics of family medicine were pointed out as the tools to deal with the difficulties. 
Also, the complex care required by multimorbid patients needs an adequate consultation 
time, multidisciplinary teamwork, and more education/training. The clarity and usefulness of 
the EGPRN definition of multimorbidity was evident, as well as the added value of disclosing 
to the GPs the data of the first Phases of this thesis. 
In conclusion, multimorbidity is a common and complex problem in primary health care in 
Portugal. The knowledge of its determinants and consequences, as described in this research 
project, may have an important role in improving the management of patients with 
multimorbidity. 
The studies of multimorbidity frequently deal with the diagnosis of medical conditions, but 
one should never forget that GPs also deal with the burden of a person’s suffering. Thus, one 
must dare to design future guidelines not just for the patient with multimorbidity, but mostly 





Multimorbidity, chronic health problems, epidemiology, health-related quality of life, family 
support, unmet health needs, perceived experiences, primary health care, Portugal. 
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“The good physician treats the disease; the great physician treats the patient who has the 
disease”. 
― Sir William Osler, circa 1900 
 
1.1 From acute to chronic diseases 
A major epidemiologic shift from predominant infectious and parasitic diseases to chronic 
conditions occurred in the twentieth century.1 The control of infectious diseases, by means of 
better hygiene and sanitation, antibiotic use, and vaccination of children led to a decrease in 
infant and child mortality and an increase in life expectancy.2 This epidemiological transition 
phenomenon was originally postulated by Omran in 1971.3 One of the greatest examples of a 
global public health triumph was the eradication of smallpox in 1980, endorsed by the World 
Health Organization (WHO).4,5 In the early 1950s smallpox killed more than 5 million people 
each year.6 
According to the WHO’s report “World Health Statistics 2016: Monitoring Health for the 
Sustainable Development Goals (SDGs)”7 and the U.S. Census Bureau report “An Aging World: 
2015”,8 over the 16-year period from 2000 to 2015, global life expectancy improved by five 
years (reaching 73.8 years for women and 69.1 years for men),7 and is projected to increase 
by almost eight years in 2050.8 As a consequence of progresses in child survival, control of 
malaria and HIV treatment, the region with the biggest gain was Africa, with an escalation in 
life expectancy of 9.4 years.7 Presently, 8.5 percent of people in the world are over 65 years 
of age.8  
Chronic diseases, defined by the WHO as “diseases of long duration and generally slow 
progression”9 and with a course that lasts or is expected to last for six months or more,10 such 
as heart disease and stroke, took the position that was formerly occupied by diarrhoea, HIV, 
tuberculosis, neonatal infections and malaria, as major causes of death globally.11  
In 2012, chronic diseases, mostly cardiovascular diseases, cancers, diabetes and chronic lung 
diseases (such as chronic obstructed pulmonary disease and asthma), were accountable for 
68% of all deaths worldwide.12 The proportion of deaths varies among countries’ income 
groups, and although infectious diseases remain an important issue in the developing world, 
chronic diseases were responsible for the death of about 28 million people living in low- and 
middle-income countries (three quarters of the global chronic diseases deaths in 2012).12 
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Every year cardiovascular diseases and cancer claim the lives of more than 10 million people 
among those under 70 years of age.7 
The European Region follows the same trend. Chronic diseases are responsible for most of the 
morbidity and for 86% of all deaths.9,13 Eighty percent of older Europeans (65 years and older) 
suffer from chronic diseases, and this is also becoming more frequent at younger ages.14 
In Portugal, more than 5.3 million residents aged 15 or over reported having at least one 
chronic disease in 2014.15 Approximately 16% of the individuals between the ages of 15 and 64 
have both chronic diseases and activity limitations.16 Chronic diseases are also responsible for 
more than 80% of all deaths. Cardiovascular disease is the main cause of mortality (32%). In 
Portugal, the probability of dying between ages 30 and 70 years from chronic diseases is 
around 12%.17 
Even though health is transnationally recognised as both an essential element of sustainable 
development18 and an investment,6 health-related gains continue to be uneven between 
developed and developing countries.7 One way to balance the scales would be to achieve 
universal health coverage in all countries, which falls under Goal 3 – “healthy lives and 
well-being for all at all ages” – agreed in the General Assembly resolution 70/1 of the United 
Nations (UN).19 
Universal health coverage aims to give people the “health services they need without causing 
financial hardship”20 (p. 861) and it includes services for dealing with acute and chronic 
disease: illness prevention, treatment of disease, patients’ rehabilitation and palliative 
care.21 In this context, the mechanism that can best deliver a comprehensive and the needed 
care to populations is primary health care.18,22  
Stigler et al22 stated that the present is the ideal moment to steer the universal health 
coverage towards primary health care. The distinction of primary health care as an effective 
and efficient service, through health equity, is well-known.23,24 Primary care prevents illness 
and death23,25 (e.g. hospitalisation risk is greater for individuals without primary care26). In 
fact, even generic outcomes like life expectancy, all-cause age-adjusted mortality, 
self-reported health, and low birth weight are not inferior in primary care when compared to 
specialist care.27 Barbara Starfield24 pointed out the tools responsible for the positive health 
levels originated by primary care: i) universal financial coverage (government 
controlled/regulated); ii) equitable distribution of resources; iii) services’ 
comprehensiveness; and iv) low or absent co-payments.  
Although clinical outcomes are not directly linked to the number of health professionals,24 
effective skills are a requirement.28 The World Organization of Family Doctors (WONCA),29 
described the core competencies of the general practitioner (GP)/family physician (FP) as: i) 
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primary care management; ii) person-centred care; iii) specific problem solving skills; iv) 
comprehensive approach; v) community orientation; and vi) holistic modelling.  
Gillies and Freeman30 indicated a similar broad and holistic perception of generalist care: 
“medical generalists are doctors who see the widest range of health problems, manage the 
boundaries between illness and non-illness and between primary and secondary care - the 
latter being ‘gatekeeping’ - and practise a distinctive style of holistic medicine”30 (p. 725-6). 
In a like manner, Ian McWhinney, considered to be one of the founders of family medicine, in 
his seminal work A Textbook of Family Medicine31, identified the 9 principles that together 
constitute the distinctiveness of family physicians: i) committed to the patient (as a whole) 
and not to a specific body of knowledge, disease, or procedure; ii) seek to comprehend the 
context of the illness; iii) consider each consultation as a prospect for disease prevention and 
health promotion; iv) perceive their list of patients as a population at risk; v) see themselves 
as part of a communitywide patient support network; vi) preferably partake the same 
environment as their patients; vii) consult patients in their place of dwelling; viii) attach 
relevance not only to the traditional positivistic or objective aspects of medicine but also to 
subjective ones; ix) manage resources (as generalists and first-contact physicians). 
While the principles of family medicine/general practice evolved over decades, there is still a 
lack of a uniform assessment.32 A recent review32 of prior scholarly work summarized five 
central principles that may be useful for clinical practice: i) compassionate care; ii) generalist 
approach; iii) continuity of relationship; iv) reflective mindfulness; v) lifelong learning. 
 
Patients consult their GPs for both acute and chronic conditions,33 they do it more often and 
at earlier stages of the disease than in secondary care.34,35 In 2012, Portuguese GPs carried 
out 26 million consultations whereas secondary care was responsible for less than half.36 This 
represents to some degree the importance of primary care in the health care system. 
Portugal has a National Health Service (NHS) since 1979 and healthcare centres even since 
before that.37 Primary care in Portugal is a good example of a comprehensive and essentially 
free health care system that has been extended to the full Portuguese population.38,39  In fact, 
“it is one of the pillars on which the public health system rests”39 (p. 826). In the last four 
decades primary health care in Portugal underwent various reforms,40 the most recent being 
the creation of small independent functional units - Family Health Units.39,41 They represent a 
collaborative working arrangement between multi-professional teams – GPs, nurses and 
clinical secretaries – who work together to provide close care to patients and their 
families.37,39 Family Health Units have more autonomy regarding organizational, functional 
and technical aspects; a new payment scheme; and are integrated in network with other 
primary care units.37,41 Patients can choose between Family Health Units and traditional 
healthcare centres (49.4% were listed in Family Health Units in 2014).37 Patients not listed in 
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Family Health Units receive care in the traditional health care centres.37 GPs working in 
primary care in Portugal offer the following: “general medical care for the adult population; 
prenatal care; children’s care; women’s health; family planning and perinatal care; first aid; 
certification of incapacity to work; home visits; preventive services, including immunization 
and screening for breast and cervical cancer and other preventable diseases”42 (p. 100). 
In the long run, as stated by McWhinney31 around thirty years ago and even truer today than it 
ever was: “Rather than dealing with acute life-or-death situations, therefore, today’s 
practitioners are more likely to find themselves helping patients to achieve a new 
equilibrium with their environment in the face of chronic illness and disability.”31 (p. 4). 
 
 
1.2 Chronic diseases: “comorbidity” versus “multimorbidity” in 
primary care – why definition matters? 
Medical terminology when used properly provides efficient communication between 
professionals, while minimizing the potential for misunderstandings and errors. Terminology is 
paramount for clinical care, epidemiology, and health services research.43 
As the prevalence of chronic diseases increases,44,45 the clarity of the terminology for multiple 
concurrent diseases becomes of vital importance.46,47 GPs focusing on the person and not on a 
specific disease are the principal stakeholders dealing with patients with multiple diseases. 
An average of three problems are managed by GPs in each consultation.48 
The presence of various expressions in the literature to describe the coexistence of several 
diseases (e.g. comorbidity, multimorbidity, polymorbidity, polypathology, pluripathology, 
multipathology, multicondition) produced a collection of ambiguous or inconsistent 
practises,46,49 which led to unclearness and incomparability of studies’ results with negative 
implications for both researchers and physicians.50 
Classically, coexisting diseases have been described by Alvan Feinstein’s 1970 definition of 
comorbidity: “in a patient with a particular index disease, the term co-morbidity refers to 
any additional co-existing ailment”51 (p. 467). Therefore, comorbidity should be used when 
referring to the presence of one or more additional diseases co-occurring with an index or 
primary disease50 (Figure 1).  




Figure 1. Multimorbidity and comorbidity. Source: adapted from Valderas et al43 
 
In the medical literature, comorbidity is a prolific term. Between 1970 and 2012, comorbidity 
was used in more than sixty-seven thousand papers indexed in the MEDLINE database.46 Be 
that as it may, comorbidity lacks specificity since it has been used in contexts with and 
without reference to an index disease.47  
Research into multimorbidity does not have a long history. In 1996, van den Akker et al50, 
supported by previously published German authors, suggested the use of the construct 
multimorbidity when no index disease is under study.49 Currently, this concept is achieving 
pronounced support. Between 2009 and 2015, publications in the MEDLINE database using the 
term multimorbidity increased by a factor of 11, and when used it is more specific for the 
coexistence of several diseases in one person.47 Importantly, the concept of multimorbidity 
gains more pertinence in primary care settings where the usefulness of defining a primary or 
index disease is not obvious.43,49 On the contrary, comorbidity was established within the 
disease-oriented background of specialist care. GPs encounter a broad spectrum of diseases in 
their daily clinical care, while most specialities focus on a small number of organ systems.52,53 
Primary care philosophy is truly distinct from that of the specialist. Reeve54 defines it as a 
“Practice which is person, not disease, centred; continuous, not episodic; integrates 
biotechnical and biographical perspectives; and views health as a resource for living and not 
as an end in itself” (p. 521). 
Multimorbidity, on the contrary of comorbidity, recognizes that in each individual, chronic 
diseases overlap, interact, vary by severity and that a single disease does not remain the 
patients’ dominant problem over time.55,56 In multimorbidity each health problem is important 
and none of them takes precedence over the other.57 
A recent literature review46 found that multimorbidity is most commonly defined as “the 
presence of more than one or multiple chronic or long-term diseases or conditions” (none 
considered as an index disease). Although this definition does not comprise acute conditions, 
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some authors defend that it should include the whole range of diseases afflicting patients, 
since the patterns of recurrence of some acute conditions makes them behave as if they were 
chronic.58 Others argue that limiting the definition to only long-term diseases or conditions is 
more advantageous since it is the prolonged period of disease that causes the increment of 
co-occurring conditions within patients.49 
Although it may be simple to operationalize multimorbidity as the presence of two or more 
chronic conditions within an individual, a research team from Europe - European General 
Practice Research Network (EGPRN) – recently designed an holistic, comprehensive and 
enhanced definition of multimorbidity for the primary care settings, based on a systematic 
review: “any combination of chronic disease with at least one other disease (acute or 
chronic) or biopsychosocial factor (associated or not) or somatic risk factor. Any 
biopsychosocial factor, any risk factor, the social network, the burden of diseases, the 
health care consumption, and the patient’s coping strategies may function as modifiers (of 
the effects of multimorbidity)”59 (p. 321). EGPRN concept of multimorbidity was 
subsequently confirmed and enriched by GPs of several European countries (Bulgaria, Croatia, 
France, Germany, Greece, Italy and Poland).60  
Furthermore, some authors presented a clinical definition of multimorbidity as “a state by 
which the clinician along with the patient and/or the family faces the multiplicity of 
long-term conditions experienced by the patient”49 (para. 8). For Sturmberg it is “the end 
result of ongoing perturbations and interconnected activities of simpler substructures that 
collectively constitute the complex adaptive superstructure known as us, the person or 
patient”61 (p. 509). 
Multimorbidity is also complex to measure, with no standardized instrument available.62,63  
Lefèvre et al57 summarized four major measures of multimorbidity: i) simple counts of chronic 
conditions (from a list of individual conditions); ii) grouping chronic conditions (by dyads or 
triads); iv) using indices (e.g. the Charlson Index64 and the Cumulative Illness Rating 
Scale65).57 Remarkably, simply counting the number of conditions is the most commonly used 
method and can have a good performance when compared to more complex measures.57,63 
The simple count of conditions may also be appropriate for predicting healthcare utilisation.66 
Even though multimorbidity is heterogeneous in its definition and measure and no doubt 
needs further study,67 the use of the concept of multimorbidity represents more than a simple 
semantic change. Since “terminology used in healthcare-related literature has been shown to 
reflect not only the knowledge of the practitioners, but also their beliefs and attitudes 
regarding patient care”68 (p. 161), the transition from comorbidity to multimorbidity signifies 
a change of paradigm from a technology-dominated agenda and disease-oriented to a 
patient-centred care, tailored to each individual’s needs. Today there is renewed attention 
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on patients as the hearts of healthcare. Healthcare planning, delivery and funding are 
increasingly taking into consideration patients’ needs and priorities.69   
 
1.3 Multimorbidity, the patient, and the healthcare system 
There are many well-written published case reports regarding patients with 
multimorbidity.49,70-72 Case reports are considered to be important educational tools and a 
source for scientific hypothesis generation.73 
One illustrative example is given that of a 78-year-old woman with a previous history of 
myocardial infarction, type 2 diabetes, osteoarthritis, Chronic Obstructive Pulmonary Disease 
(COPD) and depression.70 How common are patients like this with multiple chronic conditions 
seen in primary care settings? How many times in his typical day a GP asks himself: how am I 
going to use a standardized treatment plan focused on controlling diabetes alone in patients 
like this with multiple chronic conditions? This accurately reflects the “real world” of primary 
care today. There is no survivor's guide for GPs dealing with patients with multimorbidity. 
In order to best care for patients with multimorbidity, it is important to start a research 
agenda.74 Multimorbidity is a complex, intricate and overwhelming subject and to gauge the 
demands of its study one needs to start even when one does not know where to begin. 
 
1.3.1 Prevalence of multimorbidity 
In every country, in every part of the world, people are ageing, and in an expectable manner 
multimorbidity represents the norm rather than the exception.44 Multimorbidity is a global 
phenomenon,75 present in low, middle, and high-income countries.76 
Western literature on the prevalence of multimorbidity has highlighted that, when 
considering the whole population, 20 to 30% of the individuals are multimorbid, and it can 
rise up to 98% when only elderlies are studied.77 In the Eastern world, one-third of the adults 
in Indonesia live with multimorbidity,78  reaching up to 83% in South Asia,79 depending on the 
series.  
Multimorbidity is not only an issue of old age since it is also found in younger individuals74,80-82 
(e.g. multimorbidity was present in 69% in 18–44 year olds, 93% in 45–64, and 98% in patients 
aged 65 and over seen by GPs in a Canadian study by Fortin et al44). Agborsangaya et al83 
reported that 70.2% of the people with multimorbidity were aged less than 65 years. In fact, 
it has been suggested that age can only explain between 20 to 50% of the increase of 
multimorbidity.84 
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There are a number of studies which illustrate the widespread increase of multimorbidity: 
 From 2003 to 2009 there was a 40% increase in the prevalence of multimorbidity 
among individuals aged 0-105 years living in Ontario, Canada (17.4% in 2003 to 24.3% 
in 2009).85 In 2011-2012, 12.9% of adult Canadians had two or more chronic 
conditions.86 
 In Taiwan, multimorbidity increased in prevalence from 9.6% to 17.1% in a ten-year 
period, 2000–2010.87  
 In South Africa, the prevalence of adults with multimorbidity increased from 2.73% to 
2.84% between 2008 and 2012.88 
 In 2014, one in four adults in the United States had two or more chronic conditions,89 
with no significant decrease compared to earlier years. In 2010, 21.1% had two to 
three chronic conditions and 4.9% had four or more.90 By 2030, 50% of the  United 
States population will suffer from one or more chronic conditions.91 
Prevalence of multimorbidity vary widely between studies; the geographic settings, the 
recruitment method and sample size, data collection, and the number of diagnoses 
considered in the definition of multimorbidity are some of the appointed reasons for the 
variability encountered.92 Thus, the generalisability of much published research on this topic 
is problematic. 
Patients attending primary care are more frequently multimorbid and have a higher disease 
burden than the general population, which makes primary care settings ideal for resource 
allocation studies and planning.93 For example, a nationally representative Australian 
multimorbidity study by Harrison et al94 (consisting of 8.707 patients at encounters with 290 
GPs in 2008-09) showed that almost half of the patients at GP encounters had multimorbidity 
versus only one-third in the general population. And emergency general surgical patients 
(aged over 65 years) admitted to the hospital have even higher rates, for instance.95 
In recent years, there has been an increasing amount of literature regarding the prevalence 
of multimorbidity in ambulatory settings:  
 In the Nijmegen primary care research network study (Netherlands),45 in a register 
with approximately 13.5 thousand patients, the proportion of individuals with four or 
more chronic diseases increased 300% between 1985 and 2005.45 In the analysis 
performed by Westert et al96 in 2001 of the Netherlands Health Interview Survey data 
(1990–1997) with 13.806 Dutch patients aged 16 and older seen by GPs, almost 
one-fifth was multimorbid.96 A similar percentage (29.7%) was reported by van den 
Akker et al52 in 1998.  
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 In the Primary [Care] Practices Research Network (PPRNet) Study,97 which analysed 
148 primary care practices across the United States with 667.379 active adult patients 
as of October 2011, multimorbidity was present in 45.2% of the sample. Two years 
earlier, the National Ambulatory Medical Care Survey (NAMCS) 2009, reported that 
37.6% of the 326 million physician office visits were made by multimorbid adults aged 
18 years or older.98 
 The English retrospective cohort study by Salisbury et al99 in 2011, with almost 100 
thousand  individuals aged 18 years and older listed with 182 general practices, 
observed a prevalence of multimorbidity of 14% or 56%, depending on the measure 
method. 
 In the 2012 Scottish study by Barnett et al,100 comprising of nearly 1.8 million patients 
seen in 314 medical practices, 23.2% of the patients were multimorbid (around 65% of 
those aged more than 65 years and almost 82% of those aged 85 years or more had 
multimorbidity). 
 The cross-sectional Spanish multimorbidity study by García-Olmos et al101 (consisting 
of nearly 200 thousand patients aged over 14 years seen by GPs) found that 24.5% of 
the population was multimorbid.  
 In Portugal, a 2002-2003 study concerning the “comorbidity” of four chronic diseases 
(asthma, hypertension, diabetes, and cardiac ischaemic disease), in the Lisbon and 
Beja regions, found a prevalence of 26.6% of two or more of these diseases.102 
A recent systematic literature review that included approximately 70 million patients in 12 
countries, identified a multimorbidity prevalence ranging between 12.9% and 95.1% in 
primary care settings.103 The number of health problems considered in the studies may be the 
most important factor in estimating prevalence (the greater the number, the greater the 
occurrence of multimorbidity).92  
Even though the prevalence of multimorbidity is expressively higher than that of single 
diseases that are considered to be common in the population (e.g. asthma, hypertension, and 
diabetes), the number of research studies regarding multimorbidity, especially in primary 
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1.3.2 Aetiology and potential biomarkers of multimorbidity 
Multimorbidity is a distinct clinical entity in its own right and it is the most common chronic 
condition of all.105,106 However, the aetiology of multimorbidity is not completely known and 
is most likely multifactorial.107 
In the study conducted by Wikström et al,108 a ten-year follow-up of population-based cohorts 
in Finland (1982–2012), was shown that the predisposing factors for multimorbidity were 
smoking habits, physical inactivity, and Body Mass Index (BMI). Overweight/obesity and 
physical inactivity were likewise associated with the development of patterns of 
multimorbidity among a sample of 4896 mid-aged women from the Australian Longitudinal 
Study on Women’s Health.109 
In another study by Fabbri et al110 a greater increase of multimorbidity was associated not 
only with obesity, but also with the loss of weight in obese older adults.110 This same author 
in two others studies indicated that excessively elevated resting metabolic rate was 
associated with multimorbidity,111 and so it was the higher baseline levels and steeper 
increase over time of the inflammatory marker – Interleukin (IL)-6.112 
A number of studies have postulated a convergence between multimorbidity and i) 
inflammation;106,113,114 ii) diminished cell-mediated immune response;115 iii) low levels of 
vitamin D;116 iv) childhood disorders;117,118 and v) a recent theme - existential unease.107  
Some of the potential aetiological factors of multimorbidity represent new areas of study, but 
many are relevant for primary healthcare, since they pinpoint areas of possible tailored 
approaches by GPs to effective prevent and manage multimorbidity. Many chronic health 
problems are the result of behaviours that may be preventable. It is worth to note that a 
previous Australian study revealed important management gaps in GP interventions aiming 
lifestyle risk factors,119 increasing the burden of chronic diseases and multimorbidity. 
A note of caution is due here. In some cases, the treatment of risk factors has public health 
benefits but in others the medicalisation of risks as diseases is not cost-effective nor 
necessary, and can even result in harm.120 This is also true when ordinary ailments are 
transformed into medical problems, mild symptoms into serious, and when personal problems 
are treated as medical conditions - these are usually named as disease mongering,121 or 
“selling of sickness that widens the boundaries of illness”122 and expands the drug markets.120 
Although the terms disease, illness, and sickness are usually used interchangeably, they have 
different meanings.123 Disease is a state of physiological and psychological dysfunction 
manifested by symptoms and signs, confined to the patient, and diagnosed by a physician. 
Illness is a subjective state and reflects the individual’s experiences of ill health, it is also 
confined to the patient. Sickness is a state of social dysfunction, in relation to the role the 
M M - P T  s t u d y :  M u l t i m o r b i d i t y  i n  p r i m a r y  c a r e  
 
 13
individual takes or is given in society.123-125 The social and cultural conceptions of ill health 
shape the perception and presentation of symptoms by the individuals.125 
Wikman et al123 described some dimensions of ill health that constitutes its complexities: i) 
each person’s state of health is defined by the individual or by the physician?; ii) severity of 
the condition (consequences for the individual and his or her coping mechanisms); iii) 
temporal aspects of the condition (acute, recurring, chronic); iv) consequences for the 
person’s role in society.123 
Governments, physicians and patients all together should come into play to work at avoiding 
disease mongering. 
 
1.3.3 Determinants of multimorbidity 
Data from several sources have identified older age, female sex and lower socioeconomic 
status as determinants of multimorbidity.77,103  
Multimorbidity is commonly considered as a condition of older age;49 and from this principle it 
is an understandable observation that many multimorbidity studies regard the elderly 
patient.57 Even so, the absolute number of individuals with multimorbidity is higher in those 
bellow 65 years.100,126 
In a Dutch general practice population, van den Akker et al52 reported that the one-year 
occurrence of multimorbidity was linked to increasing age, in addition to other factors; with a 
multimorbidity prevalence of 78% in patients aged 80 years and older. A systematic review of 
Western prevalence studies on multimorbidity by Fortin et al92 found that at age 75 
multimorbidity may be as prevalent as 98.5% in primary care and 71.8% in the general 
population (Figure 2).  
 




Figure 2. Multimorbidity in primary care: age. Source: adapted from Fortin et al92 
 
According to some studies,78,127-130 increasing age is related to the occurrence of 
multimorbidity not only in Western countries but also in underdeveloped and developing ones, 
consequence of the rise in life expectancy. In contrast, the change in lifestyle and 
accumulation of risk factors for chronic diseases are responsible for an increase in the 
prevalence of multimorbidity in young adults in low and middle-income countries.75 
Female sex, advanced age, lower income, and having incomplete high school education were 
associated with multimorbidity in the general adult Canadian population.86 Similarly, in a 
Swedish study by Marengoni et al131 advanced age, female sex, and lower education were also 
linked with an increased risk for multimorbidity. On the other hand, a systematic review of 
the literature by the same author indicated that a large social network may protect against 
multimorbidity.77 
Women are more likely than men to “suffer from poor health not in spite of living longer, 
but because they live longer”132 (p. 12).  
 
One study conducted by Orueta et al133 in the Basque country showed that the prevalence of 
multimorbidity is higher in deprived than in more affluent areas. Individuals living in 
socioeconomic deprived areas are more likely to develop multimorbidity sooner  than those 
living in most affluent areas (e.g. in Scotland, 10-15 years earlier) (Figure 3).86,100 Multimorbid 
patients in deprived areas have a higher prevalence of depression, drugs misuse, anxiety, 
dyspepsia, pain, coronary heart disease, and diabetes.134 




Figure 3. Multimorbidity: socioeconomic deprivation. Source: adapted from Barnett et al100 
 
Although in a less consistent manner, multimorbidity may also vary by ethnicity/race. North 
American studies126,135 showed that the prevalence of multimorbidity was higher in Blacks 
compared with Whites, and that Mexican and Asian Americans may have an even lower 
prevalence.  
Further, in a geographically defined United States population, Asian Americans had lower 
mixed physical and mental multimorbidity relative to White Americans.136 The coexistence of 
chronic mental health conditions with somatic conditions is aggravated by deprivation.134 
 
1.3.4 Patterns of multimorbidity 
Multimorbid patients suffer from chronic conditions that co-occur non-randomly within the 
same individual.137,138 The identification of patterns of multimorbidity can be useful in clinical 
practice. For example, with the improvement of clinical guidelines by including common 
combinations of chronic conditions seen by GPs.70  
Some combinations of conditions, such as those with dementia (dementia–hip fracture, 
dementia–cerebrovascular disease, and dementia–depression) are associated with higher 
disability.139 And other combinations, for instance the respiratory and cardiac have a 
synergistic negative effect on health-related quality of life.140 Thus, paying attention to single 
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diseases is not enough and there is the need to centre the care on the patient and the 
correlations of co-existing conditions.141  
Piette and Kerr142 developed a classification of chronic conditions that is not only useful for 
research purposes,143 but also valuable to comprehend the common combinations of chronic 
conditions and their management. For these two authors, some conditions are concordant, 
because they are related by a common pathogenic risk and are managed similarly (e.g. 
diabetes, hypertension, coronary artery disease, and peripheral vascular disease), and other 
conditions are discordant, because they do not share the same pathogenesis or management 
(e.g. diabetes, chronic low back pain, prostate cancer, and asthma). Therefore, for both GPs 
and multimorbid patients, it is potentially more difficult to deal with discordant conditions 
that, intrinsically to their definition, do not have a synergistic management plan, than to deal 
with co-existing concordant conditions.144 
Violan et al103 reviewed a large number of studies on the topic of patterns of multimorbidity 
in primary care and found some consistency across studies on some clusters: i) 
cardio-metabolic conditions; ii) anxiety and depression; iii) pain (sometimes associated with 
anxiety and depression). The most frequent patterns found were osteoarthritis with 
cardiovascular and/or metabolic conditions.103 Patients with the anxiety, depression, 
somatoform disorders and pain cluster are frequently females and those who suffer from 
cardiovascular and metabolic diseases are males.145 
Representative population-based data from nine countries (Finland, Poland, Spain, China, 
Ghana, India, Mexico, Russia, and South Africa) regarding noninstitutionalized adults older 
than 50 years were analysed by Garin et al76 and some epidemiologic patterns of 
multimorbidity have emerged across countries: cardio-respiratory (angina, asthma, and 
chronic obstructive pulmonary disease), metabolic (diabetes, obesity, and hypertension), and 
mental-articular (arthritis and depression). 
In Italy, a recent population-based study by Lenzi et al146 that included just about 1.4 million 
individuals, found five multimorbidity patterns: i) psychiatric disorders; ii) cardiovascular, 
renal, pulmonary and cerebrovascular diseases; iii) neurological diseases; iv) liver diseases, 
AIDS/HIV and substance abuse; and v) tumours. However, it should be mentioned that, the 
clusters found by Lenzi et al146 may change if primary care data was included, which was not 
the case. 
Since there is no standardization of the definition and assessment of multimorbidity, not only 
the prevalence (discussed in a previous section) but also the patterns of multimorbidity vary 
across the literature.103,147  
Multimorbidity is a public health problem that needs to be increasingly addressed.137 The 
study of the patterns of multimorbidity is of patent relevance. As eloquently stated by  
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Goodman et al143 “research on combinations of chronic conditions can help in developing 
approaches for improving delivery of clinical services to those persons who are in greatest 
need, thereby mitigating risk of harm and optimizing attainment of desired health outcomes 
despite the presence of clinical complexity”143 (p. 219). 
 
1.3.5 Impact of multimorbidity on individuals and healthcare systems 
In a well-known 2007 BMJ editorial, Fortin et al148 listed some poor outcomes associated with 
multimorbidity. These are (including other sources of data): 
 Decreased health related quality of life. There is an inverse relationship between 
multimorbidity and quality of life;149 the greater the number of chronic conditions, 
the lower is the quality of life.150,151 Patients with neurological problems, mental 
health problems, arthritis and long-term back problems have worse quality of life.152 
 Psychological distress / mental health problems. Patients with multimorbidity are 
more likely to experience negative emotions about their lives and to have higher 
psychological distress.153 Higher levels of depression are present in the individuals 
with more health conditions.154 The coexistence of depression and physical 
multimorbidity increases the burden of disease.155 This will further compromise the 
capability of the multimorbid patient to self-manage co-existing conditions.156 
 Longer hospital stays and other poor hospital outcomes such as higher mortality, use 
of services, and average cost.64,157 In 2009, the United States Nationwide Inpatient 
Sample, showed a higher mortality in patients discharged with four and more chronic 
conditions versus adults with one or none conditions (3.1% vs 1.9%), it was also 
observed a longer hospital stay and a 9% higher cost per discharge.157 It is worth 
mentioning that higher rates of mortality are present in patients with more 
conditions, independent of age group.49 A high number of hospital appointments are 
in part the consequence of multimorbid patients seeing multiple secondary care 
specialists. 
 Complex self-care needs. Multimorbid patients feel a huge burden regarding their 
self-care.158 They fear the loss of independence and to become a burden to family 
and friends.91 They experience competing demands, self-care for one condition may 
be hindered by symptoms, treatment, or lifestyle advice of another condition.158 
Some conditions have such a dominant effect that it interferes with the care of the 
other conditions.158 
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 Challenging organisational problems (accessibility, coordination, consultation time). 
Recent reports showed that individuals with multimorbidity suffer from poor 
communication with and between health professionals, lack of coordination among 
providers, and long waiting times for health services.159 The same current fixed 
consultation time for each patient is considered to be insufficient when taking into 
consideration the complexity of the individual with multimorbidity.160 
 Increased use of emergency facilities. Multimorbidity is related with unplanned 
hospital admissions (which includes potentially preventable ones), and the risk 
increases when mental health problems coexist with socioeconomic deprivation.161 
Patients with five or more chronic conditions have ten times more risk of 
hospitalisation than individuals with no conditions.91 
 Polypharmacy. Multimorbid patients use multiple medications, they account for 
two-thirds of all prescriptions filled.91 In a Scottish primary care population study,162 
20.8% of the patients with two conditions (multimorbidity) had four to nine 
medications. The more chronic conditions a person has, the higher the number of 
additional medications.162 Polypharmacy adds to the complexity of care with 
numerous medications with varying dosing schedules, adverse drug reactions and 
financial burden49 (including out-of-pocket expenses91). Data from 2004 shows that in 
the United States the average annual prescription cost per person was $75 for those 
without a chronic condition, $1147 for those with two, $1835 for those with three, 
and $3799 for those with five or more.91 
 Difficulty in applying guidelines. Clinical guidelines have the potential benefit of 
allowing patients with similar conditions to be treated identically, independently of 
the patients’ location or carer.163 However, current guidelines are single-disease 
focused and their evidence comes from highly selected individuals or subsets of the 
population,70 excluding patients with multimorbidity.100 A recent review164 of 
Evidence-Based Guidelines found that they do not offer sufficient recommendations 
on patients with co-existing conditions (mean three recommendations per guideline, 
range 0 to 26), and that these recommendations are based on a small number of low 
to moderate-quality evidence.164 
 Fragmented, costly, and ineffective care. A 2014 Dutch study found a higher use of 
general practice services by multimorbid patients 55 years and older with two or 
more chronic diseases versus patients with one chronic disease (18.3 vs 11.7 contacts 
in a year).165 In the United States, patients with five or more chronic conditions see 
an average of fourteen different physicians per year.91 With each additional condition 
there is a significant increase in health care services utilisation and costs.166 United 
States data indicates an average per capita health care spending of $994 for those 
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without a chronic condition, $5062 for those with two, $7381 for those with three, 
and $16819 for those with five or more.91 Without coordination multimorbid patients 
often receive care that does not address all of their needs or is inappropriate: 
duplicate testing or omissions, conflicting treatment advice, and contraindicated or 
duplicated prescriptions.49,91 
 
1.3.6 Multimorbidity and clinical care 
Most of the adult patients in GPs’ daily practice have multimorbidity. Traditionally, guidelines 
and evidence-based medicine are mostly unsuccessful in helping GPs making decisions for this 
specific population of patients. A 2016 Cochrane review167 revealed the small number of 
randomized controlled trials in multimorbidity and their mixed results. This systematic review 
did not find an evident improvement regarding: “clinical outcomes, health service use, 
medication adherence, patient-related health behaviours, health professional behaviours or 
costs”167 (p. 3). Remains the need for well-designed and large-scale intervention studies.167  
In 2008 Bayliss et al168 published a proposition of an ideal process of care, taking into 
consideration the beliefs of elderly multimorbid patients, that consisted of: i) easy access to 
providers (telephone, internet or in person); ii) clear communication of care plans; iii) 
continuity of the relationship of care; iii) single care coordinator that is caring, listens to 
their patients and understands their unique needs and can prioritize their competing 
demands.168  
The 2016 NICE guideline [NG56] Multimorbidity: clinical assessment and management169 
addresses some of the clinical care issues and proposes the following approach: i) tailor the 
approach to care; ii) focus on the interactions between the conditions and the treatments and 
their consequences on quality of life; iii) focus on the patient’s individual needs, preferences 
for treatments, health priorities, lifestyle, goals, values and priorities (disease and treatment 
burden); iv) focus on benefits and risks of following single-disease focused recommendations; 
v) agree an individualised management plan with the person (including future goals and plans, 
who is responsible for coordination of care, who communicates the individualised 
management plan to all involved, timing of follow-up and how to access urgent care).169 
Briefly, when treating multimorbid patients GPs should never forget the patient’s 
characteristics and preferences, should define clear objectives for each consultation, 
periodically review the treatment objectives, pay attention to pharmacological interactions, 
and ultimately carefully evaluate each therapeutic attitude. 
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To sum up all that was previously said, as the population ages it is important to evaluate the 
prevalence of multiple chronic conditions, the patterns of disease and the effect on health 
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2 Aims and research methods 
PAPER I 
Prazeres F, Santiago L.  
Multimorbidity in primary care in Portugal (MM-PT):  
a cross-sectional three-phase observational study protocol.  
BMJ Open 2014; 4(2):e004113. 
 
 
Paper I is a description of the aims and methods of the research project of this doctoral 
thesis, divided in three Phases. The paper was published in BMJ Open in 2014. 
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2.1 Amendments in relation to the original protocol 
The work related to this doctoral thesis was developed in three distinct phases that 
culminated in four published scientific articles.  
Details of the amendments in relation to the original protocol regarding the “material and 
methods” of the three phases are presented in the published articles accessible in the next 
chapter. 
The next chapter present the papers as listed here: 
 Phase I: prevalence of multimorbidity in the adult population attending primary 
care in Portugal 
Prevalence of multimorbidity in the adult population attending primary care in 
Portugal: a cross-sectional study. Prazeres F, Santiago L. BMJ Open 
2015;5(9):e009287. 
 Phase II: patients’ health-related quality of life, perceived family support and 
unmet health needs of adult patients with multimorbidity attending primary care 
in Portugal 
Relationship between health-related quality of life, perceived family support and 
unmet health needs in adult patients with multimorbidity attending primary care in 
Portugal: a multicentre cross-sectional study. Prazeres F, Santiago L. Health Qual Life 
Outcomes 2016;14(1):156. 
 Phase III: Portuguese GPs’ knowledge, awareness and practices regarding 
multimorbidity and its management 
Defining Multimorbidity: From English to Portuguese Using a Delphi Technique. 
Prazeres F, Santiago LM, Simões JA. Biomed Res Int. 2015;2015:965025. 
The Knowledge, Awareness, and Practices of Portuguese General Practitioners 
Regarding Multimorbidity and its Management: Qualitative Perspectives from 
Open-Ended Questions. Prazeres F, Santiago L. Int J Environ Res Public Health. 
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Prazeres F, Santiago L.  
Prevalence of multimorbidity in the adult population attending primary care in Portugal: a 
cross-sectional study. 
BMJ Open 2015;5(9):e009287.  
 
Paper II research was conducted to determine the prevalence of multimorbidity in the adult 
population attending primary care in Portugal, to identify associated sociodemographic 
factors, and to reveal combinations of chronic health problems. The paper was published in 
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Prazeres F, Santiago L.  
Relationship between health-related quality of life, perceived family support and unmet 
health needs in adult patients with multimorbidity attending primary care in Portugal: a 
multicentre cross-sectional study. 
Health Qual Life Outcomes 2016;14(1):156. 
 
Paper III research was conducted to analyse the relationship between multimorbidity, 
health-related quality of life, perceived family support and unmet health needs in adult 
patients attending primary care in Portugal. The paper was published in Health and Quality of 
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Prazeres F, Santiago LM, Simões JA.  
Defining Multimorbidity: From English to Portuguese Using a Delphi Technique. 
Biomed Res Int 2015;2015:965025. 
 
 
Paper IV research was conducted to translate the European General Practice Research 
Network (EGPRN) definition of multimorbidity, according to Portuguese cultural and linguistic 
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Prazeres F, Santiago L.  
The Knowledge, Awareness, and Practices of Portuguese General Practitioners Regarding 
Multimorbidity and its Management: Qualitative Perspectives from Open-Ended Questions. 
Int J Environ Res Public Health 2016;13(11). pii: E1097. 
 
 
Paper V research was conducted to access GPs’ knowledge, awareness, and practices 
regarding multimorbidity and its management. Evaluate the clarity and usefulness of the 
EGPRN definition of multimorbidity. Study if providing informational material depicting 
results of our previous studies on multimorbidity, would change current GPs’ views on the 
subject. The paper was published in International Journal of Environmental Research and 
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4 General discussion and implications 
  
This thesis allowed to study multimorbidity within primary care in Portugal, from multiple 
perspectives (although not wanting to exhaust the theme), and to explore its relevance.170 
Ultimately raising the awareness/interest of Portuguese GPs in this topic.171  
As previously mentioned, this research project was divided into three phases.170  
Phase I, a cross-sectional study, consisting of 1993 patients aged 18 and older, attending 
primary care consultations across the five Portuguese Healthcare Administrative Regions, 
found that 72.7% of the sample had two or more conditions out of a list of 147 chronic health 
problems (24.7% in 18–34 year olds, 58.5% in 35–49, 81.2% in 50–64 and 92.6% in patients aged 
65 and over).172 On the one hand, these findings supported previous research suggestion that 
multimorbidity is the rule in primary care settings,44 while on the other they are a matter of 
concern. The observed high percentage of primary care adult patients in all age-groups living 
with multiple chronic conditions makes evident that dealing with multimorbidity is virtually 
an everyday work for GPs in Portugal. Thus, in the present Portuguese primary care context 
of both short and fixed consultation times, GPs and patients will experience frequent 
conflicting demands when addressing multimorbidity.171 
In the studied sample, the determinants of multimorbidity were age, education and 
professional status.172 This presents a great challenge to Portuguese GPs since they will have 
to deliver personalised health care to patients that have not only a higher risk of adverse 
health outcomes but also have fewer years of education which may potentiate 
patient-physician communication barriers and worsen the patients’ capability of deciding 
about their own health care including non-adherence to treatment. These patients will most 
likely need greater decision-making support from their physicians. For this, GPs must be 
well-versed on the subject of the broad problematic of multimorbidity, including patient 
acceptance, perspectives on managing multimorbidity, and the risks of polypharmacy. As an 
example, a recently published interventional study based on self-management support that 
targeted multiple chronic conditions and risk factors showed promising results in Canada.173  
Cardiometabolic and mental conditions remained the two most frequent groups of chronic 
health problems, making them priority conditions for GPs when dealing with multimorbid 
patients.172 This finding becomes more relevant when knowing that although it is accepted 
that lifestyle modifications are the first line management for cardiometabolic conditions and 
other chronic health problems, they are insufficiently tackled by GPs.119 Thus, improvements 
in the interventions aiming risk factors might be important in preventing multimorbidity.173 
Another source of concern is the fact that when mental conditions are found together with 
physical multimorbidity, the burden of disease increases,155 the capability to self-manage 
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co-existing conditions decreases,156 and also that mental conditions have an impact on 
caregivers burden and on their mental health.174,175 Multimorbid patients’ needs should be 
regularly assessed and psychosocial treatment offered, in addition to pharmacotherapy when 
needed. And the same can be said for their caregivers. 
Six patterns of multimorbidity emerged from the study data: i) overweight; ii) anxiety 
disorder/anxiety state and depressive disorder; iii) varicose veins of the leg and back 
syndrome without radiating pain; iv) obesity, non-insulin dependent diabetes and 
uncomplicated hypertension; v) osteoarthrosis (other), osteoporosis, goitre and back 
syndrome with radiating pain; vi) complicated hypertension, lipid disorder, osteoarthritis of 
the knee and benign prostatic hypertrophy.172 Although there is still no directed care 
management for specific combinations of chronic health problems, such combinations should 
be kept in mind when managing multimorbidity because there is some evidence in the 
literature of a synergistic effect for some combinations140,176 and also because some are 
formed by discordant conditions and therefore may possibly have a more difficult 
management and care.144 It also should be kept in mind that chronic pain sufferers experience 
not only a worsening of their lives but also negative attitudes and feelings from physicians 
and family members,177 which may contribute to an inadequate management of their health 
problems and a lack of family support. This implies that GPs also need to pay more attention 
to combinations of chronic health problems associated with chronic pain. And that studies of 
interventions for improving outcomes in multimorbidity are also needed. 
Phase II, a cross-sectional study, consisting of 521 multimorbid patients aged 18 and older 
attending primary care consultations in thirteen Primary Care Centres in the Centre region of 
Portugal, found that multimorbidity has a negative impact on health-related quality of life 
(HRQoL). Patients with more chronic health problems had worse HRQoL, particularly the 
physical health.178 In a multidimensional patient-centred concept, this low perception of 
health may signify multimorbid patients’ inability to cope with their disability and limitations. 
Moreover, impaired HRQoL was previously linked with increased risk of adverse outcomes, 
such as death and hospitalisation.179-182 The same can be assumed to apply to multimorbid 
patients. This reinforces the previously stated notion that these patients will need more 
support from their GPs. 
Despite the predictable higher support needs of patients with multimorbidity, 69% of the 
respondents did not report unmet health needs,178 which indicate that they were able to 
meet their needs. Nonetheless, 31% were not. Participants who reported unmet needs were 
mostly for general medical care, dental care, and eyeglasses or other technical aid.178 
Primary care teams will have to continue to optimize resources and schedules in order to 
meet the needs of multimorbid patients,178 including patients’ access to GP consultations. 
The Portuguese Ministry of Health is also analysing the feasibility of including dentists in the 
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Primary Care Centres, a measure that may in the future suppress the unmet need of dental 
care. 
It is important to note that regarding family support, the majority of the patients suffering 
from multimorbidity reported high family support.178 On the one hand, this finding may 
suggest that most multimorbid patients will have gains in HRQoL and in clinical outcomes 
through the support given to them by family members, but on the other hand, an increase in 
informal care may lead to family members’ burden and consequently to the need of support 
and assistance to them (e.g. a close contact between the caregiver and the health care 
system,183 or aid from another person to perform the care184). 
Latest Portuguese Directorate-General of Health (DGS) data shows that 27.5% of the 
population in Portugal was at-risk-of-poverty in 2014 (4.2% higher than the European 
average), meaning below the poverty threshold.185 It would also be helpful to multimorbid 
patients and their families (in terms of quality of life, fulfilling health needs, and family 
support), if there were improvements in their economic and social conditions. For example, 
through the Portuguese Social Emergency Programme (PES) which involves the participation 
of local authorities and civil society organizations related to the social and solidarity 
sector.186 High financial burden is responsible for patients with disability, chronic conditions 
and low income to forgo medical care, which may result in health decline.187,188 Individuals 
with chronic diseases are also vulnerable to cost-related medication nonadherence,189 which 
may be of particular importance to patients with multimorbidity. 
Phase III, the final phase of the project, has undergone some changes and was done 
differently from what was predicted, as can be perceived by comparing the protocol to Phase 
III published articles.  
First, the translation to Portuguese of the European General Practice Research Network 
(EGPRN) definition of multimorbidity using a Delphi technique190 was added to the project. 
The inclusion is justified by the belief that in the future this comprehensive definition of 
multimorbidity will aid clinicians and researchers to better serve the multimorbid patient, 
particularly after the publication of studies regarding its operationalization.59,190,191 Its clarity 
and usefulness were afterwards recognized by Portuguese GPs.171 Interestingly, this sample of 
GPs, highly aware of the topic multimorbidity, when asked to define multimorbidity reached 
no consensus,171 as also did not the medical community in general.67 The now translated 
EGPRN concept of multimorbidity may be another step towards finding a consensus,171 but 
only time and further research will demonstrate the best way to deal with this matter. 
Second, the study that aimed to access GPs’ knowledge, awareness and practices regarding 
multimorbidity and its management171 was converted from a before-after study to a 
single-point-in-time observation, a web-based qualitative descriptive study. This change was 
deemed necessary because of the non-viability of maintaining a sample during the long period 
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of time of the first two phases of the project. Although this could be interpreted as a 
methodological limitation, the study produced significant results regarding real-world data 
from a varied sample of practising physicians.171  
GPs’ views regarding prevalence of multimorbidity (and the perception that it increases with 
age) are aligned with the epidemiological findings of Phase I of the research project, as one 
respondent so vividly put it: “[…] I believe that single disease patients have no expression in 
my daily practice”171 (p. 5). GPs recognized the importance and complexity of multimorbidity 
because it is “inextricably linked to general practice”171 (p.5) and also because it creates 
important difficulties and challenges (extrinsic factors associated with the healthcare system 
logistics management and society; intrinsic factors related to the GP, patient, and 
physician-patient relationship).171 
Although GPs considered that General Practice/Family Medicine is well-equipped to deal with 
the difficulties and challenges of multimorbidity, mostly because of its person-centred 
approach192 and by its “understanding of the patient as well as his disease”193 (p. 24), they 
are still overwhelmed by multimorbidity, a condition that tends to worsen over time, and that 
currently has no guidelines for orientation. In Portugal, DGS guidelines are single-disease 
oriented and when used as a guide to manage patients with multimorbidity they have to be 
used together with other related guidelines. When this is associated with the pressure of 
following performance indicators, that are rigid and not person-tailored, GPs feel that they 
are unable to help patients with multimorbidity.171 Do multimorbid patients need more 
consultations or more consultation time? 
Are GPs well-equipped, but ill-prepared for this new, more difficult and challenging, era of 
multimorbidity? One thing is for certain, not only patients with multimorbidity (and their 
families), as implied in Phase I and Phase II, but also GPs need support.  
The organization of care delivery to the multimorbid patient will have to suffer changes and 
improve the existing resources, in the near future. For GPs, supports can come in the form of: 
 Inclusion of other allied health professionals in the development of a management 
plan (team-based care194). Psychologists, nutritionists, dentists, care coordinators, 
social workers are among some of the needed partners to help manage 
multimorbidity. 
 Inclusion of individuals to assist with ongoing education for the patient (i.e. family 
members and social organizations who understand the patient’s situation195,196). 
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 Better preparation for GPs (education/training) by: 
 Starting to expose undergraduate medical students to multimorbid patients 
and their problems and to use these interactions for students to develop 
effective interpersonal and communication skills. 
 Providing comprehensive and validated training in the competencies that GPs 
feel that are ill-prepared (e.g. by workshops, online courses).197  
 Providing informational materials regarding multimorbidity, since they can 
increase GPs awareness and motivate change in daily practice regarding 
multimorbidity and the multimorbid patient.171 
 Adequate/increased consultation time.171  
 Enhancement of the referral systems for hospital care.195 
The strengths and weaknesses of this research project, that have been discussed in full in 
each published article, should be kept in mind when interpreting the global results. 
Considering the heterogeneity in multimorbidity patterns and in multimorbidity research, 
current findings may not be generalizable to all primary care practices in a community 
setting, nor can they be directly compared to previous studies with divergent methodologies.  
The most important limitations are the consequence of financial and time restraints, common 
to research that is unfunded. First, although all five mainland Portuguese Healthcare 
Administrative Regions were represented in Phase I, this was not sought in Phases II and III. 
Second, no random sample of each GP’s patients was possible to achieve and so there is a 
possibility of sample selection bias. Third, no indicator of disease severity was used (although 
of relevance in multimorbidity studies). Finally, the cross-sectional design does not make 
possible to establish causal relationships, nor trends or interactions over time. Furthermore, 
when GPs’ views were studied, it was only analysed what they perceive they do and this may 
or may not be what they are actually doing when delivering care to patients with 
multimorbidity. It is important to point out that the study of GPs’ attitudes regarding 
multimorbidity deserves following profound work not only to allow better care, but also to 
prevent work-related stress and even burnout. 
For the future, there are some potential research directions. First, further work is suggested 
on larger samples to confirm the results of the current research project. Second, further 
research is warranted to evaluate if these epidemiological findings can be supported in other 
settings (e.g. secondary care, general population). Third, there is also the need to analyse 
multimorbid patients’ views and also their caregivers’ about multimorbidity and its 
management. Fourth, it is recommendable to develop and field test the operationalization of 
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the EGPRN concept of multimorbidity. Finally, longitudinal and interventional studies are still 
needed, which could, in time, lead to guidelines on multimorbidity. 
As previously acknowledged, multimorbidity requires reflection on the impact of each chronic 
health problem on the sphere of the patient, thus transcending the merely boundaries of each 
disease. In short, it is the human being in interaction with his health problems. Primary care 
presents a continuous, coordinated and comprehensive care for patients with multimorbidity 
and it is encouraging that participant GPs considered this in a positive and optimistic way.171 
Current research project has a major practical implication for GPs everyday practice, and 
although a causal link cannot be proven, it highlighted some associations between 
multimorbidity and patient characteristics that may help identify those patients that are 
suffering the most, are in need of greater support, and will require much more attention 
when treating multimorbid patients.  
In conclusion, while more research will still be needed to fully grasp the complete picture of 
multimorbidity in Portugal, the current results are, nonetheless, important to GPs, 
multimorbidity researchers, healthcare service planners, Med School teachers, and 
indubitably to patients with multimorbidity and their families.  
The studies of multimorbidity frequently deal with the diagnosis of medical conditions, but 
one should never forget that GPs also deal with the burden of a person’s suffering. Thus, one 
must dare to design future guidelines not just for the patient with multimorbidity, but mostly 
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Appendix 3: Paper II – Data collection tools 
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Appendix 6: Paper V – Data collection tools 
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